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^ (57) Abstract: A sealing plug (20) in a medical implant (1), a method of preserving the function of self-sealing access slits (21) in 
JlJ a sealing plug (20) in a medical implant (1) during storage. Following the manufacture and assembly of the medical implant (1), 
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slit (21) throughout the period of storing the medical implant (1) prior to implantation. 
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DEVICE, METHOD, AND USE AT A MEDICAL IMPLANT 

Technical field of the invention 

The present invention relates generally to the field 
of medical implants. More specifically, the present in- 
vention relates to a sealing structure in a medical im- 
5 plant and a method of preserving the function during 

storage of self-sealing access slits in a sealing struc- 
ture mounted in a medical implant . 

Background of the invention 

10 Medical implants, heart stimulators, cardiac pace- 

makers, defibrillators, etc., are used for generating 
electric pulses, and for delivering these pulses to a 
heart. The pulses generated by a pulse generator within 
the implant are transmitted to the heart by at least one 

15 insulated electric conductor connected to the implant, 
which at the opposite end is provided with an electrode 
affixed to the conductor, generally an endocardial elec- 
trode. The conductor and the electrode are comprised in a 
cardiac lead. 

20 The endocardial electrode is in direct contact with 

the tissue within the heart, and may be anchored to the 
heart in order to prevent it from being dislodged due to 
the motion of the heart during heartbeats. Furthermore, 
the tissue of the heart grows around the electrode tip, 

25 which increases the fixation of the electrode to the tis- 
sue . 

Medical implants run on batteries, which means that 
an implant must be replaced when its batteries are run- 
ning low. To facilitate removal of the implanted pulse 
3 0 generator without having to remove the lead, medical im- 
plants are provided with a terminal block including a set 
or fixing screw for readily connecting and disconnecting 
an endocardial lead from the implant. Generally, such a 
fixing screw and terminal block are shielded from body 



WO 01/30444 PCT/SEOO/01851 

2 

fluids, while access to the fixing screw is allowed 
through the shield. The shielding protects the fixing 
screw and the terminal block from electric leakage and 
from the accumulation of solid body materials that could 
5 interfere with the manipulation of the fixing screw when 
disconnecting the lead from the implant. 

US-A-4 , 479 , 489 discloses such a shielding in the 
form of a mechanically self-sealing plug or structure for 
sealing the electrical terminal block of a cardiac pacing 

10 device from contact with body fluids while allowing ac- 
cess to a set screw of the terminal block when the plug 
is in place. The plug (2 8) is formed of an elastomeric 
material, inserted into a recess (24) of a medical im- 
plant, and secured within the recess with an adhesive ma- 

15 terial in addition to a compression fit. The plug in- 
cludes a slit portion (30) , cut out of the plug at the 
time of manufacturing, which allows for insertion of a 
tool into the slit for engagement with a set screw (20) 
of a terminal block (18) . Upon removal of the tool, the 

20 slit (30) closes, thereby effective sealing out body flu- 
ids from the set screw and the electrical terminal block. 

When a medical implant is stored for a longer period 
prior to the implantation into a patient, the access 
slit(s) of a self -sealing structure, such as described in 

25 said US patent, tends to net together. The opposite sur- 
faces of the access slit sometimes are lubricated with a 
silicone-based lubricant, which further enhances the net- 
ting process. 

It is therefore an object of the present invention 
30 to provide for preservation of a self -sealing access slit 
in a sealing structure mounted in a medical implant. 

Summary of the invention 

The object is achieved in accordance with the pre- 
35 sent invention by providing a sealing structure and a 
method having the features defined in the independent 
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claims. Preferred embodiments are defined in the depend- 
ent claims. 

The invention preferably is based on the use of an 
insert for preserving a self -sealing slit during storage. 

5 

Preferably, use is made of an insert that at one 
end, the distal end, is provided with protrusions, e.g. 
in the shape of tongues or leaves, for insertion into 
corresponding self-sealing access slits in a sealing plug 

10 of a medical implant. Following the manufacture and as- 
sembly of the medical implant, including the mounting of 
the sealing structure or plug, and prior to the packaging 
of the medical implant, each protrusion of the insert is 
inserted into a corresponding self-sealing slit in the 

15 plug. The insert is then stored together with the medical 
implant in a storing package with the protrusions of the 
insert remaining within the corresponding self-sealing 
slits throughout the period of storing the medical im- 
plant prior to implantation. Thereby, the opposite sur- 

20 faces of the self-sealing slit is kept apart, or at least 
the contact area between the surfaces is minimised, such 
that, the netting together of the slit is greatly reduced 
or eliminated. 

The insert is preferably made from a flexible poly- 

2 5 mer material, such as polyethylene, polytetraf luoroethyl - 
ene (Teflon®) , pplyethyleneterephtalate-G (PETG) . How- 
ever, other polymer materials are contemplated, provided 
that the chosen material has a flexibility that is suffi- 
cient for the protrusions not to damage the soft sealing 

30 plug when inserting the protrusions into the slit. Other 
materials, such as metals, can of course also be conceiv- 
able if the protrusion has a tip portion with a suffi- 
ciently blunt or rounded shape, such that the slit of the 
sealing plug will not be damaged. 

35 The shape of the protrusions, or rather the end por- 

tion or tip of each protrusion, are formed such that in- 
sertion of the protrusion into the corresponding slit is 
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facilitated, while the risk of damaging the slit during 
insertion is reduced. Therefore, the ideal tip shape de- 
pends on the chosen material. However, for a flexible 
plastic material, the tip of the protrusion is preferably 
5 formed in a cone, a double-bevel or a single-bevel con- 
figuration, which facilitates the insertion of the pro- 
trusions into the corresponding slits. Other configura- 
tions, such as a square or a rounded configuration, are 
also conceivable for reducing the risk of damaging the 
10 plug. 

The insert is preferably formed from a thin strip 
that is cut out at one end for forming the protrusions. 
The insert can also be formed by moulding. 

Since the number of cardiac leads used can vary de- 

15 pending on the implant used for a particular patient, the 
number of connections in a terminal block, the number of 
fixing screws, and the number of access slits vary ac- 
cordingly. Generally, the medical implant is connected to 
one or two leads, but three or four leads are also possi- 

20 ble . Furthermore, each connection can be provided with 
one or more fixing screws, each fixing screw being ac- 
cessed through a separate access slit. Therefore, the in- 
sert is provided with a chosen number of protrusions de- 
pending on the particular medical implant for which it is 

2 5 intended. Furthermore, the position (s) of the protru- 

sion (s) is naturally adapted to the configuration and po- 
sitioning of the access slit(s) on the medical implant. 

According to an embodiment of the present invention, 
the insert is preferably given a configuration at its 

3 0 proximal end that facilitates the removal of the insert 

from the medical implant, e.g. of the protrusion (s) from 
the corresponding access slit{s). Preferably, the proxi- 
mal end of the insert is formed as a handle, or the like, 
that can be readily manipulated by the physician for re- 
3 5 moval of the insert from the medical* implant prior to im- 
plantation of the implant. 
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When storing a medical implant, the implant is gen- 
erally enclosed in a storing package having a lower por- 
tion or tray, and an upper portion or cover. According to 
an advantageous alternative embodiment of the present in- 
5 vent ion, the insert, provided with the protrusions for 
insertion into the corresponding slits of the sealing 
plug, is connected to the bottom of the tray. Thereby, 
upon removal of the implant from the storing package 
prior to implantation, the insert will be automatically 

10 withdrawn from the implant. Thus, the insert can not in- 
terfere with any manipulation of the implant after re- 
moval of the implant from the storage package. 

According to this embodiment, the insert is prefera- 
bly made of the same material as the storage tray for fa- 

15 cilitating the adherence of the insert to the tray, e.g. 
by fusing the parts together. As an alternative, the in- 
sert can be formed integral with the storage tray, e.g. 
by moulding. 

Preferably, the insert has an elongated shape that 

20 is folded into the storage tray. Thereby, the insert can 
be extended from the tray, as the bellows of an accor- 
dion, for providing the possibility of inserting the pro- 
trusions into the slits at a small distance away from the 
tray, thus facilitating said insertion. The insert is 

25 preferably folded in the storage tray such that the in- 
sert at its most proximal end is joined with the storage 
tray at a position directly underneath the access 
slit (s) , when the implant is positioned in the tray. 
Thus, when the implant is pulled away from the tray, the 

30 action of pulling the insert out of the slits is facili- 
tated and the risk of damaging the slits when removing 
the insert is considerably reduced. 

As an alternative embodiment, the slits of the seal- 
ing plug can be produced with the aid of the protrusions 

3 5 of the insert, e.g. by moulding the sealing plug about 
the protrusion. 
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Further details and aspects of the invention will 
become apparent from the following detailed description 
of embodiments of the invention, reference being made to 
the accompanying drawings . 

5 

Brief description of the drawings 

Fig. 1 is a side elevational view of an insert ac- 
cording to an embodiment of the invention, a medical im- 
plant, and a storage tray, when the insert is inserted 
10 into the medical implant. 

Fig. 2 is an enlarged cross -sectional view of the 
insert, medical implant, and storage tray according to 
the embodiment shown in Fig . 1 . 

Figs 3a and 3b are side and top elevational views, 
15 respectively, of an insert according to an embodiment of 
the invention shown in a folded configuration. 

Fig. 4 is a top elevational view of the insert shown 
in Figs 3a and 3b, shown in an extended configuration. 

Fig. 5 is a side elevational view of an insert ac- 

2 0 cording to an alternative embodiment of the invention. 

Detailed description of preferred embodiments 

With reference to Figs 1 and 2, there is shown a 
medical implant in the form of a pacemaker 1 when posi- 
25 tioned on a storage tray 30. The pacemaker 1 comprises at 
one end a connector or header 2 containing a connector 
block 3 having a lumen or receptacle 4 for receiving the 
terminal pin of a cardiac lead (not shown) . The opening 
of the receptacle 4 through which the terminal pin is in- 

3 0 serted is sealed from the pacemaker surroundings, when 

the terminal pin is located within the receptacle 4, 
through sealing means (not shown) provided on the termi- 
nal pin and in the receptacle 4 . 

The connector block 3 is provided with a fixing 
35 screw 5 for securing the terminal pin in the receptacle 4 
and for ensuring a stable electrical connection between 
the cardiac lead and the battery and circuitry of the 



WO 01/30444 PCT/SE00/01851 

7 

pacemaker 1. The fixing screw 5 is preferably a socket 
screw that can be accessed by a suitable tool through an 
opening provided in the header 2 . For sealing the opening 
the header is provided with a flexible plug 20, which 
5 preferably is made of silicone rubber. For enabling ac- 
cess to the fixing screw 5, the plug 2 0 is provided with 
an access slit 21, as described in the US patent above, 
through which a tool can be inserted for manipulation of 
the fixing screw 5. Due to radially directed compression 

10 forces exerted on the plug 2 0 by the surrounding walls of 
the opening in the header 2, the access slit 21 is self- 
sealing, whereby the plug 20 tightly seals the interior 
of the terminal block 3 from the pacemaker surroundings. 
The opposite surfaces of the access slit 21 sometimes is 

15 lubricated with a silicone-based lubricant for facilitat- 
ing insertion of the tool through the access slit 21. 

For illustrative purposes, Figs 1 and 2 show a pace- 
maker 1 with a single receptacle 4 for receiving a single 
cardiac lead that is secured by a single fixing screw 5. 

2 0 However, several cardiac leads can be connected to a sin- 

gle pacemaker. Furthermore, the terminal pin of each car- 
diac lead can be secured with more than one fixing screw. 
Therefore, the total number of access slits in a pace- 
maker can vary in accordance with the total number of 
25 fixing screws to be accessed. 

When storing a pacemaker for a longer period of 
time, the access slit 21 of the plug' 20 tends to net to- 
gether, as mentioned above. According to the invention, 
an insert 10 is provided for insertion into the access 

3 0 slits 21 during storage, thereby preserving the function 

of the access slits 21 during extensive storage. The in- 
sert 10 preferably has a thin, elongated body portion 12 
and is at its most distal end provided with protrusions 
11, which are provided essentially perpendicular to the 
35 elongated body portion 12. The number of protrusions 11 
correspond to the number of access slits 21 of the pace- 
maker 1, and the protrusions 11 are arranged in a con- 
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figuration corresponding to the configuration of the ac- 
cess slits 21. The insert is preferably formed from a 
flexible plastic material in order for the protrusions 
not to damage the plugs 2 0 or the access slits 21 when 
5 inserting the protrusions 11 into the access slits 21. 

The tip portion of the protrusions 11 have an essentially- 
rounded shape, but other alternative shapes are contem- 
plated . 

In Fig. 1, the insert 10 is shown as a separate ele- 

10 ment that is not attached to the storage tray 30. How- 
ever, according to embodiments of the invention, the in- 
sert 10 can be connected to the tray 30, e.g. by forming 
an integral part thereof or being attached through an ad- 
hesive or by fusing. As is shown schematically in Fig. 1, 

15 for purposes that will be described below, the elongated 
body portion 12 of the insert 10 is preferably folded. 

Figs 3a and 3b show side and top elevational views, 
respectively, of the insert 10 according to the invention 
shown in a folded configuration. The folds are provided 

2 0 at the proximal end of the insert 10 and of the elongated 
body portion 12 for enabling the insert 10 to fit into a 
storage tray 3 0 and for facilitating the removal of the 
insert 10 from the pacemaker 1. Furthermore, if connected 
to the storage tray 30, the insert 10 can be extended 

25 from the tray 30, for providing the possibility of in- 
serting the protrusions 11 into the slits 21 at a small 
distance away from the tray 30, which facilitates the in- 
sertion. The preferred number of folds vary in accordance 
with the shape of the storage tray 30 and the method of 

30 manipulating the insert 10, i.e. if the insert 10 is in- 
tegral with the tray 3 0 or if it is provided with a han- 
dle or the like. 

Fig. 4 show an insert 10 according to an embodiment 
of the invention wherein the elongated body portion 12 is 

35 provided with a hole 14, which is arranged for facilitat- 
ing the removal of the insert 10 from the pacemaker 1 by 
simply pulling the insert 10 out of the pacemaker 1. 



WO 01/30444 PCT/SE00/01851 

9 

Thereby, the elongated body portion 12 functions as a 
handle. The insert 10 according to the embodiment shown 
in Fig. 4 is preferably formed as a single element, which 
is not attached to the storage tray 30. Said insert 10 
5 can be folded or be kept unfolded depending on the con- 
figuration of the storage tray. 

In Fig. 5 there is shown an alternative embodiment 
of an insert 10' according to the present invention. The 
insert 10' is provided with protrusions 11 in the same 

10 manner and with the same function as described above. The 
insert 10' is further provided with an elongated body 
portion 12', which is folded once such that the elongated 
body portion 12' is divided into an upper portion and a 
lower portion, which generally has the same extension in 

15 the longitudinal direction. Thereby, the elongated body 
portion 12' terminates at its proximal end at an area 13 
located essentially straight underneath the protrusions 
11 when the insert 10' is folded and the insert 10' and 
the pacemaker 1 are positioned for storing. 

20 The insert 10' according to this embodiment is con- 

nected to a storage tray 30, either being integral with 
or attached to. the storage tray 30. Thus, when removing 
the pacemaker 1 from the storage tray 3 0 prior to implan- 
tation of the pacemaker 1, the insert 10' will unfold and 

25 will obtain a generally linear extension in the longitu- 
dinal direction of the protrusions 11 and the access 
slits 21. Thereby, the protrusions 11 are pulled out of 
the access slits 21 in a straight direction, thus elimi- 
nating turning of the protrusions 11 relative the access 

30 slits 21 during the removal of the insert 10' . 

Although the present invention has been described by 
way of exemplifying embodiments with reference to the ac- 
companying drawings, as apparent to those skilled in the 
art various changes and modifications are possible with- 

35 out departing from the scope of the invention, which is 
defined in the accompanying claims. 
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CLAIMS 

1. A sealing structure (20) for a medical implant 
(1) , said sealing structure being provided with at least 
one self-sealing access slit (21) , characterised in that 

5 each of said slit(s) (21) is provided with means (10 7 

10' , 11) for minimising the contact area of the opposite 
surfaces of the slit(s) (21). 

2. The sealing structure (20) according to claim 1, 
10 wherein said means for minimising the contact area is a 

removable insert (10, 10'), said insert (10, 10') being 
provided with at least one protrusion (11) located in one 
of said slit (s) (21) . 

15 3. The sealing structure (20) according to claim 2, 

wherein said insert (10) is attachable to a storing pack- 
age for storing of said medical implant (1) . 

4. A method for preserving the function during stor- 
20 age of self-sealing access slits (21) in a sealing struc- 
ture (20) mounted in a medical implant (1) , said sealing 
structure (2 0) being provided with at least one such slit 
(21), characterised by the steps of: 

retaining a protrusion (11) of an insert (10, 10') 
25 within each of said at least one slit (21) during storage 
of the medical implant (1), thereby preserving the func- 
tion of said slit(s) (21); and 

removing said protrusion (s) (11) from said slit(s) 
(21) prior to implantation of the medical implant (1) , 
30 thereby allowing access of a tool through said slit(s) 
(21) . 

5. The method according to claim 7, comprising the 
steps of 
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providing a storing package with said insert (10, 

10' ) ; 

storing the medical implant (1) in said storing 
package ; and 

5 removing the medical implant (1) from said storing 

package prior to implantation, thereby also removing the 
protrusion (s) (11) from the slit(s) (21). 
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